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In the title compound, C37H32F2N2O2, the central six- 
membered piperidine ring adopts a twisted half-chair 
conformation, with the N and methylene C atoms deviating 
by -0.2875 (16) and 0.4965 (15) A, respectively, from the 
mean plane defined by the other four atoms. The piperidine 
connected to the octahydroindolizine ring is in a half-chair 
conformation. The five-membered pyrrole ring adopts a 
slightly twisted envelope conformation with the piperidine C 
atom as the flap atom. The F and H atoms of both 
fluorobenzene rings are disordered, with occupancy factors 
of 0.941 (3):0.059 (3) and 0.863 (3):0.137 (3). The molecular 
structure features some intramolecular C— H- ■ O inter- 
actions. In the crystal, a supramolecular zigzag chain sustained 
by C— H- ■ F interactions parallel to the c axis is formed, 
generating a C(12) graph-set motif. 

Related literature 

For indolizine derivatives, see: Medda et al. (2003). For 
background to spiro compounds, see: Caramella & Grunanger 
(1984); James et al. (1991); Kobayashi et al. (1991). For related 
structures, see: Sussman & Wodak (1973); Wodak (1975). For 
ring conformation analysis, see: Cremer & Pople (1975). For 
graph-set analysis of hydrogen bonds, see: Bernstein et al. 
(1995). 



Experimental 

Crystal data 

C37H32F2N2O2 
M, = 574.65 
Monoclinic, Pl^lc 
a = 8.5161 (3) A 
b = 16.8176 (6) A 
c = 20.5195 (6) A 
= 99.845 (2)° 

Data collection 

Bruker Kappa APEXII 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Slieldrick, 1996) 
T^in = 0.974, T„,^^ = 0.978 

Refinement 

R[F^ > 2a{F^)] = 0.052 

wR(F^) = 0.146 

S = 1.02 

5702 reflections 

409 parameters 

Table 1 

Hydrogen-bond geometry (A, °). 



V = 2895.53 (17) A" 
Z = 4 

Mo Ka radiation 
/X = 0.09 mm"' 
T = 293 K 

0.30 X 0.30 X 0.25 mm 



27283 measured reflections 
5702 independent reflections 
4231 reflections with / > 2a(I) 
Ri„, = 0.033 



23 restraints 

H-atom parameters constrained 
Ap„ax = 0.70 e A"^ 
Ap„i„ = -0.45 e A"' 



D-H- - A 


D-H 


H - .4 


D-A 


D-H- - A 


C6-H6/1-02 


0.97 


2.35 


2.930 (3) 


118 


C7-H7-01 


0.98 


2.31 


2.823 (2) 


112 


C22-H22- ■ 01 


0.93 


2.58 


3.146 (3) 


120 


ClO-HlOB-Fl' 


0.97 


2.53 


3.102 (3) 


118 



Symmetry code: (i) x, —y -\-\, z + \. 

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT 
(Bruker, 2004); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXL97. 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: TK5239). 
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5"-(2-Fluorobenzylidene)-1 '-(2-fluorophenyl)-1 ''-methyl-1 V2',3V5',6',7',8',8a'- 

octahydrodispiro[acenaphthylene-l,3'-indolizine-2',3"-piperidine]-2,4"(lH)- 

dione 

R. Vishnupriya, J. Suresh, S. Sivakumar, R. Ranjith Kumar and P. L Nilantha Lakshman 
Comment 

Spiro-compounds represent an important class of naturally occurring substances which in many cases exhibit important 
biological properties (Kobayashi et al, 1991; James et al, 1991). 1,3-Dipolar cycloaddition reactions are widely used for 
the construction of spiro-compounds (Caramella & Grunanger, 1984). It is also pertinent to note that the synthesis of 
biologically active indolizine derivatives continues to attract the attention of organic chemists because of their wide 
spectrum of biological activities (Medda et al., 2003). Owing to their biological importance, we have synthesized and 
report here the crystal structure of the title indolizine compoimd. 

In the title compoimd (Fig. 1), the six-membered piperidme ring adopts a twisted half-chair conformation, as evidenced 
by the puckering parameters <\2 = 0.5457 (19) A, 6= 35.2 (2)°, <p = 42.0 (4)° (Cremer & Pople, 1975). The sum of the 
bond angles around Nl [331.80 (1)°] indicates a pyramidal geometry. In the octahydroindolizine ring, the piperidine ring 
has a half-chair conformation and the pyrrole ring is in a slightly twisted envelope conformation, with the C8 atom at the 
flap of the envelope. The twist of the 2-fluorobenzene ring (C32-C37) with respect to the spiro junction is indicated by 
the torsion angle C3— C31— C32— C33 = 41.43 (2)°. The C8— N2 bond length [1.453 (2) A] is comparable with Csp^— 
'Nsp^ distances found in similar structures (Sussman & Wodak, 1973; Wodak, 1975). The dihedral angle between the 
fluorobenzene rings is 74.56 (1)°, and these rings make angles of 36.91 (1) and 70.91 (1)° with the acenaphthene group. 
The molecular structure features some intramolecular C — H— O interactions. 

In the crystal structure, a zigzag supramolecular chain sustamed by a C — ^H—F interaction, generating a graph-set motif 
of Ci'(12), parallel to the c axis, is formed (Fig. 2). 

Experimental 

A mixture of l-methyl-3,5-bis[(£)-2-fluorophenylmethyUdene]tetrahydro-4(l//)-pyridmone (1 mmol), acenaphthene- 

quinone (1 mmol) and piperidine-2-carboxylic acid (1 mmol) was dissolved in isopropyl alcohol (15 ml) and heated to 
reflux for 60 min. After completion of the reaction as evident from TLC, the mixture was poured into water (50 ml). The 
precipitated solid was filtered and washed with water (100 ml) to obtain a pure yellow solid having a melting point of 5 10 
K (yield 92%) 

Refinement 

H atoms were placed in calculated positions and allowed to ride on their carrier atoms, with C — H = 0.93-0.98 A, and 
with (7iso = 1.2[/eq(C) for CH2 and CH groups and Uiao = l.5Ueq(C) for the CH3 group. The two F and two H atoms of the 
fluorobenzene rings are disordered over two sets of sites in the ratios 0.941 (3):0.059 (3) and 0.863 (3):0.137 (3), 
respectively. The F atoms were refined as two sets of atoms (Fl, FT, and F2, F2') sharing the same site [their xyz and \J'' 
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parameters were equated by dummy atom constraints using the EADP command]. Also, FLAT and DFIX restraints were 
used to stabilize the refinement of the disordered atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bmksv, 2004); data reduction: 5^Wr(Bruker, 2004); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON {S^ek, 2009); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 




Figure 1 

The molecular structure of (I), showing 30% probability displacement ellipsoids and the atom-numbering scheme. 




Figure 2 

Partial packing diagram showing Ci'(12) motif. 

5"-(2-Fluorobenzylidene)-1 '-(2-fluorophenyl)-1 "-methyl-1 ',2',3',5',6',7',8',8a'- 
octahydrodispiro[acenaphthylene-1,3'-indolizine-2',3"-piperidine]-2,4"(1H)-dione 

Crystal data 

C37H32F2N2O2 Hall symbol: -P 2ybc 

M-= 574.65 fl = 8.5161(3)A 

Monoclinic, Pljc b = 16.8176 (6) A 
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c = 20.5195 (6) A 
y6 = 99.845 (2)° 
F= 2895.53 (17) 

Z = 4 

F(000) = 1208 
1.318 

Mo Ka radiation, A = 0.71073 A 

Data collection 

Bruker Kappa APEXII 

difiractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 0 pixels mm"' 
CO and cp scans 

Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
7U = 0.974,7^ = 0.978 

Refinement 

Refinement on 

Least-squares matrix: full 

R[P > 2(T(i^)] = 0.052 

wi?(i^) = 0.146 

5= 1.02 

5702 reflections 

409 parameters 

23 restraints 

Primary atom site location: structure-invariant 
direct methods 



Cell parameters from 2000 reflections 

e = 2-26° 

fi = 0.09 mm-' 

r=293 K 

Block, yellow 

0.30 X 0.30 X 0.25 mm 



27283 measured reflections 
5702 independent reflections 
423 1 reflections with I > 2a{I) 
i?w = 0.033 

= 26.0°, ^„^ = 2.4° 
A = -10^10 
A: =-20^20 
/ = -25^22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(i^o') + (0.0673P)2 + 1.2896P] 

where P = (i^o^ + 2F/)/3 
(A/o-)^< 0.001 
^pr,^ = 0.70 e A-3 
Apwin = -0.45 e A-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a(i^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refmement. ^{-factors based on F^ 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


JJ- *IU 


CI 


0.6712(3) 


0.02064 (19) 


0.28763 (12) 


0.0678 (7) 


HIA 


0.7148 


0.0582 


0.3211 


0.102* 


HIB 


0.7321 


0.0218 


0.2524 


0.102* 


HlC 


0.6754 


-0.0318 


0.3064 


0.102* 


C6 


0.4080 (2) 


0.04033 (11) 


0.31277 (9) 


0.0372 (4) 


H6A 


0.4646 


0.0653 


0.3526 


0.045* 


H6B 


0.3845 


-0.0142 


0.3232 


0.045* 


C5 


0.2531 (2) 


0.08512 (10) 


0.28843 (8) 


0.0318(4) 


C4 


0.1667(2) 


0.04161 (10) 


0.22699 (9) 


0.0328 (4) 


C3 


0.2679 (2) 


0.00480(11) 


0.18251 (9) 


0.0352 (4) 



Occ. (<1) 
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Cz 
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C7 
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A AO O 1 f A\ 
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TTT 

H7 


A AT cn 
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A AOT^ 
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A "7 O AC 
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Co 
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H8 
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C9 


U.UzoU (3j 


0.21723 (12) 


A TAACA 
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A ACAA /C\ 

0.0500 (3) 


rlyA 


U.U/ZO 


A 1 ATA 

u. lyjy 


U.4JJO 


A A/TA* 

O.OoO^ 


H9B 


-0.0737 


0.2051 


0.3618 


A A/'AA 

0.060* 


CIO 


A A /I CI /0\ 
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0.137(3) 


H33 


0.396 (3) 


-0.1312(18) 


0.1148 (8) 


0.097* 


0.941 (3) 


H33' 


0.167(3) 


0.033 (3) 


0.00 (4) 


0.097* 


0.059 (3) 


H76 


0.342 (2) 


0.0977 (9) 


0.464 (2) 


0.097* 


0.863 (3) 


H76' 


0.0232 (6) 


-0.0475 (9) 


0.3622 (4) 


0.097* 


0.137(3) 


Atomic displacement parameters (A^) 












LP' 




CI 


0.0343 (11) 


0.110(2) 


0.0578 (14) 


0.0101 (12) 


0.0041 (10) 


-0.0045 (14) 


C6 


0.0373 (10) 


0.0413 (10) 


0.0325 (9) 


0.0031 (8) 


0.0047 (8) 


0.0015 (8) 


C5 


0.0337 (9) 


0.0317(9) 


0.0302 (9) 


-0.0012 (7) 


0.0065 (7) 


0.0000 (7) 


C4 


0.0344 (10) 


0.0285 (9) 


0.0354 (10) 


0.0002 (7) 


0.0060 (8) 


0.0005 (7) 


C3 


0.0379 (10) 


0.0314 (9) 


0.0370 (10) 


-0.0001 (7) 


0.0087 (8) 


-0.0013 (8) 


C2 


0.0428(11) 


0.0563 (13) 


0.0413 (11) 


0.0096 (9) 


0.0100 (9) 


-0.0044 (9) 


C7 


0.0348 (9) 


0.0324 (9) 


0.0321 (9) 


0.0007 (7) 


0.0060 (7) 


-0.0002 (7) 


C8 


0.0457 (10) 


0.0335 (10) 


0.0317(9) 


0.0014 (8) 


0.0050 (8) 


-0.0014(7) 


C9 


0.0616(13) 


0.0432 (12) 


0.0475 (12) 


0.0096 (10) 


0.0160 (10) 


-0.0018 (9) 


CIO 


0.0838 (17) 


0.0432 (13) 


0.0642 (15) 


0.0152(12) 


0.0241 (13) 


-0.0094(11) 


Cll 


0.0725 (15) 


0.0312(11) 


0.0649 (15) 


0.0061 (10) 


0.0052 (12) 


-0.0046 (10) 


C12 


0.0671 (14) 


0.0310(10) 


0.0508 (12) 


-0.0042 (9) 


0.0080(11) 


-0.0013 (9) 


C13 


0.0385 (10) 


0.0328 (9) 


0.0320 (9) 


-0.0037 (7) 


0.0041 (8) 


0.0000 (7) 


C14 


0.0441 (11) 


0.0422 (11) 


0.0473 (12) 


-0.0094 (9) 


0.0028 (9) 


-0.0016 (9) 


C15 


0.0526(13) 


0.0447 (12) 


0.0613 (14) 


-0.0128 (10) 


0.0145 (11) 


0.0022 (10) 


C16 


0.0623 (16) 


0.0731 (18) 


0.098 (2) 


-0.0264 (14) 


0.0191 (15) 


0.0128(16) 


C17 


0.081 (2) 


0.081 (2) 


0.118(3) 


-0.0280 (17) 


0.047 (2) 


0.0140(19) 


C18 


0.103 (2) 


0.0587 (16) 


0.087 (2) 


-0.0046 (15) 


0.0547 (19) 


0.0182(15) 


C19 


0.0839 (17) 


0.0402 (12) 


0.0560 (14) 


0.0020(11) 


0.0331 (13) 


0.0073 (10) 


C20 


0.107 (2) 


0.0498 (14) 


0.0410(13) 


0.0132 (14) 


0.0231 (14) 


0.0126 (10) 


C21 


0.0861 (18) 


0.0485 (13) 


0.0390 (12) 


0.0135 (12) 


0.0005 (12) 


0.0052 (10) 


C22 


0.0575 (13) 


0.0395 (11) 


0.0387 (11) 


0.0036 (9) 


0.0016(9) 


0.0021 (8) 


C23 


0.0522(11) 


0.0290 (9) 


0.0347 (10) 


-0.0008 (8) 


0.0077 (9) 


0.0012 (7) 


C24 


0.0591 (13) 


0.0338 (10) 


0.0474 (12) 


-0.0035 (9) 


0.0185 (10) 


0.0026 (9) 


C31 


0.0406 (10) 


0.0352 (10) 


0.0393 (10) 


0.0022 (8) 


0.0073 (8) 


-0.0025 (8) 
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Cjz 


n n/i /'1 1 ^ 
U.U43D (llj 


A A/ITA /IIS 

U.043U (11) 


A AOQT /I AS 

0.U30 / (10) 


A AA 1 0 /OS 

O.OOlz (0) 


A AAOQ /OS 

0.00/0 (y) 


A AAC/^ /OS 

—0.0030 (0 ) 


C3 / 


U.UOJO (14) 


A A/1 nc\ /ITS 

O.U4/y (13) 


AA/IC5 /lOS 

0.0433 (Iz) 


A AA/; A / 1 AS 
0.0069 (10) 


AA101 /IIS 
0.0121 (11) 


A AAAO / 1 AS 

—0.000 / (10) 




A 1 AA /o^ 


A AOO /o^ 

U.Uoz (z) 


A f\AA 1 /I /IS 

U.U441 (14) 


U.U113 (lo) 


A AOll /1 /IS 

yj.vZij (14) 


A AA1 A /I OS 
—0.0010 (13) 




A 1 1 n 

U.liU (zj 


A A AT /OS 

u.uy/ (Z) 


A A/:i C /I TS 
U.U013 (1 /) 


A AOOO /I OS 

u.Uz/y (ly) 


A AO/ro /I OS 

U.U363 (1 /) 


A A1 OO /I /^S 

—0.01 /y (16) 




A AA/T 


A (\Qn /OS 
0.U8 / (z) 


A A/TQ 1 /I QS 

U.UoOl (lo) 


A A/I A/I /I OS 

U.0404 (1 /) 


A A 1 OQ /I /^S 

u.oiyo (lo) 


AA101 /ICS 
— O.OlOi (13) 




A AT A A / 1 

u.u/uy (ioj 


A ACOC /I CS 

O.USoD (15) 


A AC1A /ITS 

0.0310 (13) 


A A1A/; /10S 

o.oiy6 (Iz) 


A AAA/C / 1 OS 

0.00y6 (12) 


A AAO/C /IIS 

—0.00/6 (11) 


C/i 


A f\A^A /I A\ 

l).U4z4 (10) 


A A'l^l /I AS 

O.U3ol (10) 


A A'2AC /I AS 

0.0393 (10) 


A AAOO /OS 

0.0038 (o) 


A A1 OO /OS 

0.01 /3 (o) 


A AAOO /OS 

0.0020 (o) 


C/z 


AA^AI 

U.U4yi (12) 


AA-1C3 /10S 

0.0433 (Iz) 


A A/n/: /I /IS 

U.06ZD (14) 


A AAAO / 1 AS 

—0.000/ (10) 


AA1CO /IIS 

0.0132 (11) 


A A A A ^ /I AS 

0.0046 (10) 


C/J 


A AQAC /I 0\ 

U.UoUj (lo) 


A A/1 Q 1 / 1 /IS 

U.U481 (14) 


A AO 1 /OS 

u.uyi (z) 


A AAOA /I OS 

— U.UU3y (Iz) 


A A/1 Al /I /^S 

0.0401 (10) 


A A1 01 /I OS 

o.oiyi (13) 


C/4 


A AA/C /0\ 

u.uyo (z) 


A ATO 1 / 1 OS 

0.0/zl (lo) 


A A/:o 1 /I OS 

O.Oozl (1 /) 


0.0162 (16) 


A AO OO /I /CS 

0.0322 (16) 


A AO AO / 1 /I S 

0.02yo (14) 


C/D 


o.uy/ (z) 


A (\nn^ /I AS 
0.0/ /z (ly) 


A A/I /I '2 /I '2S 

0.0443 (13) 


A AA/I /I /I ^S 

0.0044 (16) 


A AAOC /I OS 

0.00o3 (13) 


A A1 £0 /I OS 

0.0168 (13) 


C/o 


U.U/ol (io) 


A f\znn /I /I s 
0.03 / / (14) 


A AO OO /IIS 

0.03 / / (11) 


A AAO 1 / 1 OS 

0.0021 (12) 


A AAOO /IIS 

0.00o3 (11) 


A AAAO / 1 AS 
0.00y3 (10) 


JN2 


A (\A QC /AS 

U.U45J (y) 


A Aom /QS 
U.UZyZ (s) 


A AO cr\ /OS 

0.U330 (o) 


A AAA1 /OS 

— O.OOUl (/) 


A AA/^O /OS 

0.0060 (/) 


A AAAC /AS 

—0.0003 (6) 


Nl 


A AO 1 C /OS 

O.UilD (o) 


AAC01 /IIS 

0.0301 (11) 


A AOOO /AS 

0.03 /o (y) 


A AAOO /OS 

0.0023 (/) 


A AAC/C /OS 

0.0036 (/) 


A AAA1 /OS 

0.0001 (o) 


Ul 


A AT A T /"TS 

U. 1)343 (/) 


A AC 1 1 /OS 

0.0311 (o) 


A A/IOC /OS 

0.04/3 (o) 


A AA/10 /£S 

—0.0042 (6) 


A AACO 

0.0030 (6) 


A A 1 O O //IS 

—0.0120 (6) 


02 


0.0546 (9) 


0.0696 (11) 


0.0504 (9) 


-0.0159(8) 


-0.0078 (7) 


-0.0063 (8) 


Fl 


0.1051 (13) 


0.0591 (9) 


0.0528 (9) 


0.0272 (8) 


0.0135 (9) 


0.0110(7) 


Fl' 


0.1051 (13) 


0.0591 (9) 


0.0528 (9) 


0.0272 (8) 


0.0135 (9) 


0.0110(7) 


F2 


0.0798 (12) 


0.0546(10) 


0.0961 (13) 


-0.0212 (8) 


-0.0158 (10) 


0.0144 (9) 


F2' 


0.0798 (12) 


0.0546 (10) 


0.0961 (13) 


-0.0212(8) 


-0.0158 (10) 


0.0144 (9) 



Geometric parameters (A, °) 



CI— Nl 


1.460 (3) 


C17— C18 


1.350(4) 


CI— HI A 


0.9600 


C17— H17 


0.9300 


CI— HIB 


0.9600 


C18— C19 


1.416(4) 


CI— HlC 


0.9600 


C18— H18 


0.9300 


C6— Nl 


1.444(2) 


C19— C20 


1.398 (4) 


C6— C5 


1.527 (2) 


C19— C24 


1.405 (3) 


C6— H6A 


0.9700 


C20— C21 


1.358 (4) 


C6— H6B 


0.9700 


C20— H20 


0.9300 


C5— C4 


1.533 (2) 


C21— C22 


1.415 (3) 


C5— C7 


1.558 (2) 


C21— H21 


0.9300 


C5— C13 


1.594 (2) 


C22— C23 


1.357 (3) 


C4— 01 


1.212 (2) 


C22— H22 


0.9300 


C4— C3 


1.492 (2) 


C23— C24 


1.404 (3) 


C3— C31 


1.335 (3) 


C31— C32 


1.463 (3) 


C3— C2 


1.501 (3) 


C31— H31 


0.9300 


C2— Nl 


1.457 (3) 


C32— C37 


1.377 (3) 


C2— H2A 


0.9700 


C32— C33 


1.390 (3) 


C2— H2B 


0.9700 


C37— Fl 


1.3483 (10) 


C7— C71 


1.519(2) 


C37— C36 


1.361 (3) 


C7— C8 


1.523 (2) 


C37— H33' 


0.930 (2) 


C7— H7 


0.9800 


C36— C35 


1.366 (4) 


C8— N2 


1.453 (2) 


C36— H36 


0.9300 


C8— C9 


1.511 (3) 


C35— C34 


1.369(4) 


C8— H8 


0.9800 


C35— H35 


0.9300 


C9— CIO 


1.522 (3) 


C34— C33 


1.370 (3) 


C9— H9A 


0.9700 


C34— H34 


0.9300 


C9— H9B 


0.9700 


C33— Fl' 


1.3494(11) 
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CIO— Cll 
CIO— HlOA 
CIO— HlOB 
Cll— C12 
Cll— HllA 
Cll— HUB 
C12— N2 
C12— H12A 
C12— H12B 
C13— N2 
C13— C23 
C13— C14 
C14— 02 
C14— C15 
C15— C16 
C15— C24 
C16— C17 
C16— H16 



1.516(3) 

0.9700 

0.9700 

1.510(3) 

0.9700 

0.9700 

1.464(2) 

0.9700 

0.9700 

1.463 (2) 

1.526 (3) 

1.570 (3) 

1.213 (2) 

1.475 (3) 

1.365 (3) 

1.395 (3) 

1.402(4) 

0.9300 



C33— H33 
C71— C72 
C71— C76 
C72— F2 
C72— C73 
C72— H76' 
C73— C74 
C73— H73 
C74— C75 
C74— H74 
C75— C76 
C75— H75 
C76— F2' 
C76— H76 
Fl— H33' 
Fl'— H33 
F2— H76' 
F2'— H76 



0.9298(11) 

1.362 (3) 
1.385 (3) 
1.3471 (10) 
1.374 (3) 
0.9300(11) 

1.363 (4) 
0.9300 
1.358 (4) 
0.9300 
1.378 (3) 
0.9300 
1.3485 (11) 
0.9298(11) 
0.42(15) 
0.420 (4) 
0.420 (2) 
0.423 (10) 



Nl— CI— HIA 
Nl— CI— HIB 
HIA— CI— HIB 
Nl— CI— HlC 
HIA— CI— HlC 
HIB— CI— HlC 
Nl— C6— C5 
Nl— C6— H6A 
C5— C6— H6A 
Nl— C6— H6B 
C5— C6— H6B 
H6A— C6— H6B 
C6— C5— C4 
C6— C5— C7 
C4— C5— C7 
C6— C5— C13 
C4— C5— C13 
C7— C5— C13 
Ol— C4— C3 
Ol— C4— C5 
C3— C4— C5 
C31— C3— C4 
C31— C3— C2 
C4— C3— C2 
Nl— C2— C3 
Nl— C2— H2A 
C3— C2— H2A 
Nl— C2— H2B 
C3— C2— H2B 
H2A— C2— H2B 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 

109.23 (15) 

109.8 

109.8 

109.8 

109.8 

108.3 

107.45 (14) 
113.42(14) 

112.26(14) 

112.05 (14) 

107.73 (13) 

103.84(14) 

121.52 (16) 

121.37(16) 

117.06(15) 

116.74(17) 

123.69 (17) 

119.49(16) 

111.81 (16) 

109.3 

109.3 

109.3 

109.3 

107.9 



C16— C17— H17 
C17— C18— C19 
C17— C18— H18 
C19— C18— H18 
C20— C19— C24 
C20— C19— C18 
C24— C19— C18 
C21— C20— C19 
C21— C20— H20 
C19— C20— H20 
C20— C21— C22 
C20— C21— H21 
C22— C21— H21 
C23— C22— C21 
C23— C22— H22 
C21— C22— H22 
C22— C23— C24 
C22— C23— C13 
C24— C23— C13 
C15— C24— C23 
C15— C24— C19 
C23— C24— C19 
C3— C31— C32 
C3— C31— H31 
C32— C31— H31 
C37— C32— C33 
C37— C32— C31 
C33— C32— C31 
Fl— C37— C36 
Fl— C37— C32 



118.8 

121.4 (3) 

119.3 

119.3 

116.0(2) 

128.8 (2) 

115.1 (3) 

120.7 (2) 

119.6 

119.6 

122.4 (2) 

118.8 

118.8 

118.6(2) 

120.7 

120.7 

118.69(18) 
131.77(19) 
109.18 (17) 
113.42(18) 
123.1 (2) 
123.4 (2) 
128.23 (18) 
115.9 
115.9 

115.40(18) 
119.99(17) 
124.57 (19) 
117.9(2) 
117.34(18) 
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C71 — C7 — Co 


11/1 /TzT / 1 C\ 

114.66 (15) 


C71 — C7 — C5 


IIZT 1C /I /l\ 

116.15 (14) 


Co — C7 — C5 


104.59 (14) 


C71 — C7 — H7 


1 AT A 

107.0 


/~^0 TTT 

Co — C7 — H7 


1 AT A 

107.0 


C5 — C7 — H7 


107.0 


XT^ /~^0 /~ir\ 

N2 — C8 — C9 


1 A A 0 /I /I Z'\ 

109.84 (16) 


XT^ /~^0 

N2 — Co — C7 


1A1 £^ A / 1 A\ 

101.64 (14) 


/~^o i~^n 

C9 — C8 — C7 


11c / 1 n\ 

115.67 (17) 


XT^ d^O TTO 

N2 — C8 — Ho 


109.8 


f^O TTO 

C9 — C8 — ^H8 


1 AA 0 

109.8 


/'■' —7 /^O TTO 

C7 — C8 — H8 


109.8 


C8 — C9 — Cli) 


1 AA AC / 1 A\ 

109.95 (19) 


/-<o TTr\ A 

C8 — C9 — H9A 


1 AA n 

109.7 


1 f\ /^r\ TTn A 

CIO — C9 — H9A 


109.7 


/~^o t~^C\ TTr\T~> 

C8 — C9 — H9B 


109.7 


/"^ 1 A f~^Ct TTr\T^ 

CIO — C9 — H9B 


1 AA 1 

109.7 


TTA A TTAT^ 

H9A — C9 — ^H9B 


1 AO 

108.2 


Cll — CIO — C9 


111 A A / 1 0\ 

111.09 (18) 


Cll — CIO — ^HlUA 


1 AA A 

109.4 


/~<A 1 A TT1 A A 

Cy — CIO — HlOA 


1 AA A 

109.4 


/~1 1 A TT1 AT^ 

Cll — CIO — ^HlOB 


1 AA A 

109.4 


C9 — CIO — HlOB 


109.4 


T T 1 A A -t r\ T T 1 AT~J 

HlOA — CIO — HlOB 


108.0 


C12 — Cll — CIO 


111 T /I 0\ 

111.32 (18) 


1 'I /" 11 T T 1 1 A 

C12 — Cll — HllA 


109.4 


CIO — Cll — HllA 


109.4 


' 1 ^ -1 1 T T 1 1 Tl 

C12 — Cll — HUB 


109.4 


CIO — Cll — ^HllB 


1 AA A 

109.4 


TT 1 1 A /~1 11 T T 1 1 TX 

HllA — Cll — HUB 


108.0 


N2 — C12 — Cll 


1 AA 0 /I 0\ 

109.28 (18) 


XT*^ 0 1 TT1 A 

Nz — C12 — ^H12A 


1 AA 0 

109.8 


Cll — Clz — ^HlzA 


109.8 


■Xy^ ^1 ^ TT1 1T^ 

N2 — C 1 2 — H 1 2B 


109.8 


Cll — Clz — HlzB 


1 AA 0 

109.8 


TT1'*>A /"^l*^ TT1 '*»Ti 

H12A — Clz — ^H12B 


1 AO "5 

108.3 


Nz — C 1 3 — Cz J 


1 AO CI /I C\ 

108. 5z (15) 


Nz — Cli — C14 


110 f\ A /I C\ 

1 13.04 (15) 


/^T? /^lO 

C23 — C13 — C14 


IAI Hi /1C\ 

101.71 (15) 


N2 — C13 — C5 


1 A-^ no /I A\ 

102.78 (14) 


C23 — CI 3 — C5 


11AT1 

119. zl (14) 


C14 — C13 — C5 


111 AT / 1 C\ 

111.93 (15) 


02 — C14 — C15 


1 ^£ C A /I A\ 

126.59 (19) 


U2 — C 1 4 — C 1 3 


1 o yi 00/1 n\ 
lz4.00 (19) 


C15— C14— C13 


108.06(17) 


C16— C15— C24 


119.9(2) 


C16— C15— C14 


132.5 (2) 


C24— C15— C14 


107.59 (18) 


C15— C16— C17 


118.0 (3) 



C36 — C37 — C3z 


1-^/1 HA /I 0\ 

124.74 (18) 


Fl — C37 — ^H33 


4(10) 


C36 — C37 — H33 


1 T 1 /I A\ 

121 (10) 


y~1'>'7 TT11/ 

C32 — C37 — ^H33 


1 t A /I A\ 

114 (10) 


C37 — C36 — C35 


1 1 T A /''^\ 

117.9 (2) 


C37 — C36 — H36 


1 '1 1 A 

Izl.O 


C35 — C36 — ^H36 


121.0 


C36 — C35 — C34 


1 'I A 1 /''^\ 

120.1 (2) 


C36 — C35 — H35 


1 1 A A 


C34 — C35 — H35 


1 1 A A 

119.9 


OT C OT /I 0'>'> 

C35 — C34 — C33 


120.6 (3) 


C35 — C34 — H34 


1 1 A T 

119.7 


C33 — C34 — H34 


1 1 A T 
119. / 


r 1 — C33 — C34 


1T1 0/'1'?\ 

121.8 (13) 


Fl — C33 — C32 


11^7 A /'1'>\ 

117.0 (13) 


C34 — C33 — C32 


121.2 (2) 


r 1 — C33 — H33 


1 (4) 


C34 — C33 — H33 


121 (3) 


i^OI y^OO TTOO 

C32 — C33 — H33 


118 (3) 


/^Tl /"^Tl /~"7/r 

C72 — C71 — C76 


11/1 AC /I 0\ 

114.05 (18) 


C72 — C71 — C7 


122.22 (17) 


LHb — C71 — C7 


1 T> CA /I 0\ 

123.59 (18) 


F2 — C72 — C71 


1 1 ^7 A A / 1 0\ 

117.99 (18) 


F2 — C72 — C73 


116.8 (2) 


f~^n^ OTT 

C71 — C72 — C73 


125.16 (19) 


F2 — C72 — H76 


2.4 (8) 


C71 — C72 — H76 


119.5 (11) 


/"^TJ /^T^ TTTZT' 

C73 — C72 — H76 


11c 1 /11\ 

115.3 (11) 


C74 — C73 — C72 


118.5 (2) 


n A /^Tl TTT? 

C74 — C73 — H73 


120.8 


/" ^ -7 r\ /^T> TTT7 

C72 — C73 — H73 


120.8 


C75 — C74 — C73 


1 1 A /I /T\ 

119.4 (2) 


C/3 — C /4 — H/4 


1 'lA 

120.3 


C73 — C74 — H74 


120.3 


C74 — C75 — C76 


120.2 (3) 


A /~^n c Tine 

C74 — C75 — H75 


1 1 A A 

119.9 


C76 — C75 — H75 


1 1 A A 

119.9 


F2 — C76 — C75 


112.8 (7) 


h2 — C76 — C71 


124.5 (7) 


LI 5 — C7o — C7 1 


122.7 (2) 


r Z — C / 0 — H lb 


1 / A\ 

3 (4) 


C75 — C76 — H76 


11^ \ 

116 (3) 


o"?! r^n^. TTT^ 

C71 — C76 — H76 


122 (3) 


C 0 — JN z — U i i 


lU /.yo (14) 


C8— N2— C12 


113.46(15) 


C13— N2— C12 


116.45 (16) 


C6— Nl— C2 


109.67 (15) 


C6— Nl— CI 


111.95 (16) 


C2— Nl— CI 


110.18(17) 



Acta Cryst. (2013). E69, ol291-o1292 



sup-8 



supplementary materials 



C15— C16— H16 


121.0 


C37— Fl— H33' 


8(10) 


C17— C16— H16 


121.0 


C33— Fl'— H33 


3 (9) 


C18— C17— C16 


122.4 (3) 


C72— F2— H76' 


5.3 (17) 


C18— C17— H17 


118.8 


C76— F2'— H76 


7(8) 


Nl— C6— C5— C4 


61.26 (19) 


C5— C13— C23— C24 


-124.67 (18) 


Nl— C6— C5— C7 


-174.07 (15) 


C16— C15— C24— C23 


-179.3 (2) 


Nl— C6— C5— C13 


-56.89 (19) 


C14— C15— C24— C23 


-2.3 (3) 


C6— C5— C4— 01 


147.63 (17) 


C16— C15— C24— C19 


-2.2 (4) 


C7— C5— C4— 01 


22.3 (2) 


C14— C15— C24— C19 


174.7 (2) 


C13— C5— C4— 01 


-91.5(2) 


C22— C23— C24— C15 


176.11 (19) 


C6— C5— C4— C3 


-34.8 (2) 


C13— C23— C24— C15 


2.2 (2) 


C7— C5— C4— C3 


-160.15 (15) 


C22— C23— C24— C 1 9 


-0.9 (3) 


C13— C5— C4— C3 


86.13 (18) 


C13— C23— C24— C19 


-174.83 (19) 


Ol— C4— C3— C31 


21.0(3) 


C20— C19— C24— C15 


-178.3 (2) 


C5— C4— C3— C31 


-156.56 (17) 


C18— C19— C24— C15 


1.1 (3) 


Ol— C4— C3— C2 


-162.03 (18) 


C20— C 1 9— C24— C23 


-1.5 (3) 


C5— C4— C3— C2 


20.4 (2) 


C18— C19— C24— C23 


177.8 (2) 


C31— C3— C2— Nl 


148.31 (19) 


C4— C3— C31— C32 


-179.44(17) 


C4— C3— C2— Nl 


-28.4 (3) 


C2— C3— C31— C32 


3.7 (3) 


C6— C5— C7— C71 


-21.1 (2) 


C3— C31— C32— C37 


-140.96 (19) 


C4— C5— C7— C71 


100.96(18) 


C3— C31— C32— C33 


41.4 (3) 


C13— C5— C7— C71 


-142.95 (15) 


C33— C32— C37— Fl 


179.21 (15) 


C6— C5— C7— C8 


106.39(17) 


C31— C32— C37— Fl 


1.39 (19) 


C4— C5— C7— C8 


-131.58(15) 


C33— C32— C37— C36 


-0.40 (12) 


C13— C5— C7— C8 


-15.49(17) 


C31— C32— C37— C36 


-178.22 (17) 


C71— C7— C8— N2 


164.53 (14) 


Fl— C37— C36— C35 


-179.91 (17) 


C5— C7— C8— N2 


36.16 (17) 


C32— C37— C36— C35 


-0.30 (14) 


C71— C7— C8— C9 


-76.6 (2) 


C37— C36— C35— C34 


0.7 (3) 


C5— C7— C8— C9 


155.07 (16) 


C36— C35— C34— C33 


-0.5 (4) 


N2— C8— C9— CIO 


-56.4 (2) 


C35— C34— C33— Fl' 


-179.2 (3) 


C7— C8— C9— CIO 


-170.73 (18) 


C35— C34— C33— C32 


-0.3 (4) 


C8— C9— CIO— Cll 


54.0 (3) 


C37— C32— C33— Fl' 


179.7 (2) 


C9— CIO— Cll— C12 


-53.7 (3) 


C31— C32— C33— Fl' 


-2.6 (4) 


CIO— Cll— C12— N2 


54.7 (3) 


C37— C32— C33— C34 


0.7 (3) 


C6— C5— C13— N2 


-133.40(15) 


C31— C32— C33— C34 


178.4 (2) 


C4— C5— C13— N2 


108.61 (15) 


C8— C7— C71— C72 


145.43 (14) 


C7— C5— C13— N2 


-10.62 (17) 


C5— C7— C71— C72 


-92.28 (17) 


C6— C5— C13— C23 


106.60(18) 


C8— C7— C71— C76 


-30.1 (2) 


C4— C5— C13— C23 


-11.4(2) 


C5— C7— C71— C76 


92.18(19) 


C7— C5— C13— C23 


-130.62 (17) 


C76— C71— C72— F2 


-177.74 (15) 


C6— C5— C13— C14 


-11.8 (2) 


C7— C71— C72— F2 


6.32 (17) 


C4— C5— C13— C14 


-129.79 (16) 


C76— C71— C72— C73 


0.17(11) 


C7— C5— C13— C14 


110.98 (16) 


C7— C71— C72— C73 


-175.77 (15) 


N2— CI 3— CI 4— 02 


56.2 (3) 


F2— C72— C73— C74 


177.86 (17) 


C23— C13— C14— 02 


172.4 (2) 


C71— C72— C73— C74 


-0.07 (13) 


C5— C13— C14— 02 


-59.3 (3) 


C72— C73— C74— C75 


-0.1 (3) 


N2— CI 3— CI 4— CI 5 


-116.36(18) 


C73— C74— C75— C76 


0.2 (3) 


C23— C13— C14— C15 


-0.2 (2) 


C74— C75— C76— F2' 


-179.5 (3) 
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C5 — CI 3 — C14 — CI 5 


128.16 (17) 


074— 075— 076— 071 




A 1 \ 

-0.1 (3) 


02 — C 1 4 — C 1 5 — C 1 6 


C C / A\ 

5.5 (4) 


072— 071— 076— F2' 




179.2 (2) 


/"^lO 

C13 — C14 — C15 — C16 


177.9 (3) 


07— 071— 076— F2' 




A A / -1 \ 

—4,9 (4) 


02 — C 1 4 — C 1 5 — C24 


1 T A A /'^\ 

—170.9 (2) 


072—071—076—075 


-0.1 (2) 


/"^ll /^l-l /"'IC i^Tyl 

C 1 i — C 1 4 — C 1 5 — C24 


1.4 (2) 


CI ^71 Clf\ Cl^ 




1 O 1 /I A\ 

175.81 (19) 


/"^Tyl i^lT 

C24 — C15 — CI 6 — C17 


1.4(4) 


CQ C9. XT? 




-168.66 (16) 


C14 — C15 — Clo — C17 


—174.7 (3) 


(^7 PR "M7 

/ INZ J 




—45.67 (18) 


C 1 5 — C 1 6 — C 1 7 — C 1 8 


0.5 (5) 


CQ C9. XT? PI? 




ZTA T 

oOJ (2) 


/^IZT /^IT /^10 

C 1 6 — C 1 7 — C 1 5 — C 1 9 


-1.6 (5) 


r7 rs^ \i9 n? 




-176.30 (16) 


C 1 7 — C 1 8 — C 1 9 — C2U 


—179.9 (3) 


V^Z J i J iNZ V^O 




162.33 (15) 


C 1 7 — C 1 8 — C 1 9 — C24 


f\ O / A\ 

0.8 (4) 


(^14 P11 XT') Pft 




O C £ A /I 0\ 

—85.64 (18) 


C24 — C 1 y — C2U — C2 1 


1.7 (3) 


J v.. 1 J iNZ v^o 




35.19 (17) 


/^lo /^in /^"^A 

C i o — C 1 y — C2(J — C2 i 


— 1 / /.O (Jj 


C23 — 0 1 3 — ^N2 — 0 1 2 




—06. / (2) 


L 1 9 — C20 — C2 1 — C22 


0.5 (4) 


014— 013— N2— 012 




43.3 (2) 


C20 — C21 — C22 — C23 


-3.0 (3) 


05— 013— N2— 012 




164.16 (15) 


C2 i — C22 — C2 J — C24 


3.1 (3) 


Oil— 012— N2— 08 




CA T 

-59.3 (2) 


P71 P97 n '\ 




Oil— 012— N2— 013 




1 74 4n f,\ 


N2— 013— €23— C22 


-54.5 (3) 


05— 06— Nl— 02 




-73.89(19) 


C14— C13— C23— C22 


-173.9 (2) 


05— 06— Nl— 01 




163.50 (19) 


C5— C13— C23— C22 


62.5 (3) 


03— 02— Nl— 06 




54.3 (2) 


N2— C13— C23— C24 


118.30(17) 


03— 02— Nl— 01 




177.93 (18) 


014— 013— 023— C24 


-1.1 (2) 








Hydrogen-bond geometry (A, °) 


D—H-A 


D— H 




D-A 


D—R-A 


06— H6^ ■ 02 


0.97 


2.35 


2.930 (3) 


118 


07— H7-01 


0.98 


2.31 


2.823 (2) 


112 


022— H22-01 


0.93 


2.58 


3.146 (3) 


120 


OlO— HlOS-Fl' 


0.97 


2.53 


3.102 (3) 


118 



Symmetry code: (i) x, -y+l/2, z+1/2. 
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